The pro-apoptotic and anti-invasive effects of hypericin-mediated photodynamic therapy are enhanced by hyperforin or aristoforin in HT-29 colon adenocarcinoma cells.
Photodynamic therapy is a rapidly-developing anti-cancer approach for the treatment of various types of malignant as well as non-malignant diseases. In this study, hypericin-mediated photodynamic therapy (HY-PDT) in sub-optimal dose was combined with hyperforin (HP) or its stable derivative aristoforin (AR) in an effort to improve efficacy on the cellular level. The logic of this combination is based on the fact that both bioactive compounds naturally occur in plants of Hypericum sp. At relatively low concentrations up to 5 μM, hyperforin and aristoforin were able to stimulate onset of apoptosis in HT-29 colon adenocarcinoma cells exposed to HY-PDT, inhibit cell cycle progression, suppress expression of matrixmetalloproteinases-2/-9 together with cell adhesivity, thereby affecting the clonogenic potential of the cells. As the action of aristoforin was more pronounced, in line with our assumption, these changes were also linked in this case with hypericin accumulation and increased ROS generation leading to dissipation of mitochondrial membrane potential in a significant portion of the cells, as well as activation of caspase-3. Comparison of HT-29 cells to another colon adenocarcinoma-derived cell line HCT-116 demonstrated significant differences in sensitivity of different cell lines to PDT, however, accumulated effect of HY-PDT with HP/AR proved similar in both tested cell lines. The presented data may help to elucidate the mechanisms of action for different bioactive constituents of St. John's wort, which are increasingly recognized as being able to regulate a variety of pathobiological processes, thus possessing potential therapeutic properties.